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A NUMERICAL STUDY ON THE FIRE EMERGENCY IN THE UNDERGROUND STATION
WITH TRACKWAY EXHAUST SYSTEM (TES)

Jong-Tack Park,' Chan-Shik Won® and Nahmkeon Hur”

In the present study, a numerical simulation of the subway carriage fire is performed to determine the more
effective operation of Trackway Exhaust System(TES) in underground stations. The four types of possible TES operation
(OSUS, OSUE, OEUS and OEUE) is simulated and compared their removal capability of smoke and hot temperature for
the carriage fire of 2MW. From the results, the distribution of temperature and smoke concentration is more dependent
on the operation of fans located at upper side of the platform than those at lower side. It is also found from the results
that for more efficient smoke control, the fans at upper side of the platform should be operated as an exhaust system.
Whereas the fans at lower side can be operated as a supply system to aid upper exhaust fans.

Key Words :
o] T A HMoving Mesh)

LM B

gt AekE A AR(Fg DI 2L Ak FkelAY

e @2 d¥E Sk W@ALRE olofAE 97t
fF-Eolrt. Jejng $43% $FIES e s AA
5 R o, dvEd 5 o sl AAEIL 3
o ofd Al PF 2> AW IHHE L F e T
8% gaoih AT AR £ gle IS¢ AR B¢
olfd FT 9L 7] B Wl But Apde ¥
A ool Fosjry &, Ak Al WAE A A4

golu}h Alade] 44w g AN 1wt 2L 5 9
A g

HE A sl A9ehE Astd SN BAshe 93
A= BAE Aagrrel 5 3
¢ & 290] Btk ol W] 9@ oY X PpEol
ANHD ged 3% shiE BAY W] AsHe olgd

Had: 20059 129 139, AATeE Y 20061 1149 224,
1 AZdetE 743 s ot
2 AB SR 7| AF %S

* Corresponding author, E-mail: nhur@sogang.ac.kr

344l (Fire Simulation), 37174X](Ventilation System), <1715 %=(Smoke Concentration), $8-8-%HFan capacity),

.

(a) burned platform and train (b) inside the burned train

Fig. 1 Subway fire of Daegu, Korea[1]
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Staiway _ Subway

Platform

i+ Carriage on fire

Fig. 3 Detailed mesh showing train and platform
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Fig. 4 Boundary conditions applied in computation
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Table 1 Cases of fire simulation with various ventilation types

_ Capacity (CMM)
v
Case entilation Types Upper Fan Lower Fan

! Overplatform Supply 1,900 1,520
2 |Underplatform Supply 1,520 1,900
3 (OSUS) 1,900 1,520
4 Overplatform Supply 1,900 1,520
5 Underplatform 1,520 1,900

Exhaust
6 (OSUE) 1,900 1,520
7 Overplatform Exhaust 1,900 1,520
8  |Underplatform Supply 1,520 1,900
9 (OEUS) 1,900 1,520
10 | Overplatform Exhaust 1,900 1,520
11 Underplatform 1,520 1,900

Exhaust
12 (OEUE) 1,900 1,520
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Carriage on Fire

Carriage on Fire

(c) Smoke concentration distribution

Fig. 5 Computational results at 35sec after fire occurrence for
Overplatform Supply / Underplatform Supply ventilation
(OSUS)
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(c) Smoke concentration distribution

Fig. 6 Computational results at 35sec after fire occurrence for
Overplatform Exhaust / Underplatform Supply ventilation
(OEUS)
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Carriage on Fire

(a) OSUS

Carriage on Fire
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(c) OEUS
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Fig. 7 Temperature distribution at various horizontal sections at 35 sec after fire occurrence
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Fig. 8 Temperature distribution along platform at 33sec after fire
occurrence

YA A 2 @ AR :
F7lske 4] Sl O s E 2
PEE Urhigch

AAAY @7 Ase o4l 1 AN R 2

Feslo] A FF A Ae 1Y d7E AL 4%
ATEM TR ARE AT T UE Ao oked of
=

AGA w2 st A Zede
AE&d F glg Zloz 7iddd.

o

A2

{11 www.daegusubway.orkr.
1 shdA, 2001, “HE&AEE 934 177 AEBAL 4%
A28 TES 87 Simulation 2 24 # Simulation E

Temperature{T)

Temperature(T)

Fig.

250

—&— IM-dist from PSD :
—=- 2M-dist from PSD
—a&— 3M-~dist from PSD
jﬂﬂ s > -~ ~ > - T
150 -
100 L. .
so [
b ]
15\ Qm ard 4lh 5(h Slh
Catriage
(a) OSUS
250 T T T T T
—&— IM~dist from PSD | | | ! :
—&- 2M~dist from PSD
—a— 3M-dist from PSD
W0 P T T
150 _
100 _
56 Loi
S O S 0 10k SV O O UL A I IV O 00 00 L O
15! 2nd Srd dth 51!1 Bxh
Carriage
{b) OEUS
9 Temperature distribution along platform at 60sec after fire

occurrence

A FAFAL B

Subway Envirommental Design  Hondbook, 1976, Transit
Development Corporation INC, 2 Edition.

Mendona, F.G., 1995, "Investigation into the Interaction of a
Carriage Fire and Station Ventilation System in a Bored
Tunnel Station,” Computational Dynamics Ltd.

Lunity. A, Yau, R. and Tang, D., 2000, "CFD simulation
of underground station fire @ Hong Kong Example," Tunnel
and Underground Station Fires, pp.45-54.

Miclea, P.C. and McKinney, DM., 2000, "CFD simulation
of wvehicle fire in a station equipped with platform screen
doors,” 10" International symposium on Aerodynamics and
Ventilation of Vehicle Tunnels, pp.305-322,
Maevski, 1Y. JF., 2000,
ventilation system design for the Tren Urbano Subway

and Fay, “Simulation and

Project in Puerto Rico," 10" International symposium on

Aerodynamics  and  Ventilation  of  Vehicle

pp.465-483.

Tunnels,



